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Horizontal vs Vertical ||
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Procedure

Cool beam on Core. Use Thermostat. Frequency width should be 13.5.

Set A:RLLFS1 to A:CENFRQ. Unshort ARF3. Turn on DAC and High Level. Turn ARF3 to get about
10-20Volts.

Turn off 4-8 GHz Momentum cooling. Add 50 ps to trunk trombone of 4-8 Momentum system. Move
plates to central orbit. Setup microwave spectrum analyzer to a harmonic of 628,848.

Turn off all transverse cooling

Bunch beam on ARF3 to 2300V (DAC 9.3). Move beam to 628848.

Debunch beam. Turn off ARF3. Short the gap.

Add 33 ps on to core settings for all transverse systems.

Turn on all cooling slowly (including the 4-8 Momentum)

Check and Adjust Signal suppression.

Use the Thermostat mode that DOES NOT MOVE the 4-8 Arrays.

Adjust chromaticity.

Adjust tunes — keep tunes spread by 0.010

Change 300 MHz Lo’s

Adjust coupling.

Turn off Thermostat. Measure eta with ARF3. Turn off ARF3 when done and short the gap.

Set A:RCETA to measured value

Get frequency width to 13.5 Hz with Thermostat. Use the Thermostat mode that DOES NOT MOVE
the 4-8 Arrays.

Reset Data logger. Make sure data logger is working.

Turn off Thermostat. Turn off all cooling.

Heat beam for 1 hour

Cool beam. Use Thermostat.

Turn off Thermostat. Reduce momentum cooling gain.

Change Lattice

Adjust tunes — keep tunes spread by 0.010

Change 300 MHz Lo’s



Procedure

26. Adjust coupling.

27. Turn off Thermostat. Measure eta with ARF3. Turn off ARF3 when done and short the gap.

28. Set A:RCETA to measured value

29. Get frequency width to (ETA_new / ETA_old) x 13.5 Hz with Thermostat. Use the Thermostat
mode that DOES NOT MOVE the 4-8 Arrays.

30. Check and Adjust Signal suppression.

31. Cool beam to smallest emittance and record value.

32. Turn off all transverse cooling systems.

33. Mis-phase 4-8 GHz transverse cooling systems by adding or subtracting 125 ps to trunk
trombones.

34. Back off on 4-8 transverse gain and turn on 4-8 GHz transverse cooling systems.

35. Slowly heat the beam until horz_emit_new_start = (12.5/13.2) x horz_emit_old_start and
vert_emit_new_start = (13.4/16.1) x vert_emit_old_start

36. Turn off Thermostat. Turn off all cooling.

37. Heat beam for 1 hour

38. Remove 125ps delay change so that transverse cooling systems will cool.

39. Cool beam. Use Thermostat.

40. Turn off Thermostat. Reduce momentum cooling gain.

41. Change Lattice back to old lattice

42. IMPORTANT!!!! Remove Chromaticity changes from step 11

43. Set A:RLLFS1 to A:CENFRQ. Unshort ARF3. Turn on DAC and High Level. Turn ARF3 to get
about 10-20Volts.

44, Turn off 4-8 GHz Momentum cooling. Subtract 50 ps to trunk trombone of 4-8 Momentum system.

Move plates to core orbit. Setup microwave spectrum analyzer to a harmonic of 628,888.
45. Turn off all transverse cooling

46. Bunch beam on ARF3 to 2300V (DAC 9.3). Move beam to 628888.
47. Debunch beam. Turn off ARF3. Short the gap.

48. Subtract 33 ps on to core settings for all transverse systems.

49. Turn on cooling

50. Adjust Tunes and coupling
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Eta M easurement
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|| Quad Shunt Settings
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Quad Fudge Factors

| Fudge  Factor =ettings

| lat 012 lat 022
FlabF = -0.03218 -0.03335
FIQSFT |.= 0 -0.00177
Flash = 0 -0.02161
FlaT = 0.000776 0.003792
FILQ = -0 00258 0016327
FIMBEX_ K1 = 0.178424 0178424
FIMBEI K1 = -0 59588 -0 59588
FMBET K1 = -0 23255 -0.23255
FMBE_K1 = -0 51691 -0 516491
FIMBES K1 = 0.569868 0 569368
FMBE1D K= 0. 122509 0122509
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Emittance
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Conclusions

* 4-D growth rate seems to be reduced by a
factor of 3 with new lattice

e However:
— Inittal emittances were not the same

— Tunes were close together (not at nominal)
e Coupling
e Emittance monitors

— Horizontal chromaticity at central orbit was
large
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Sextupole Feed-down

EFM ¢ mm )

Location{m?>

Cursor: ¥ = HIB5_US EFM Data
Y= 2.9132
Ielta
4,609
o 'L"'\-\. | \/\ =
f‘l\/ :«’\/ \.N'. k”‘”ﬂ\
5] I & e - I| ﬂ-\_,—'-'—""ﬂ"‘\. .'h“-h.-\._br'_'_
\,/ N al Y b{ ] v T \\ \

II. I'I I |I | .'I Ilu

.I II II. I III ] I'.

II ] ! ] II II N

I I| III’Il
’
-4.6561
5] 79,82 152 237 21601 295.1 474.1
Locationtm?
. 3581
o
|
.
E @
=
[}
.
—. 3328
29.ag 158 c37 Jl5.1 395.1 474,.1



.001

no
=
=

2000

SLOPE (Microamps-Hour?2
CHours2

LIFETIME

.0005
100
1000

000z

CURRENT C(HMilliamps2)

500

]

0

0
LAST &0

POSITIVE PLOT
AVERAGED PLOTgLopE & LIFETIME plﬂ&ted asainst TIME

Lifetl me |

LOG FIT BETTER

A: IBEAM RIHG CURRENTS

PEDESTAL = 0

FIT BETTER

Milliamps

— A:PRDCT 20
)
&&x 0
"
>E“)'(
e
A
*
e
% ) M
5%%% X &Rﬁykﬂgxw
E
M
WM I
"—'—"vw-—\_“ﬁ T
)
H
360 370 380 TIME 390 (HMIND> 400 410 420
MINS, LIFE = 1355.4 HOURS LAST 10 MINS, LIFE = 1647.2 HOURS
LOG ERROR = 6.6542 HOURS LOG ERROR = 56.135 HOURS



Emittance (pi-mm-mrad)
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4-D Phase Space

4-D Phase Space Growth |1
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Momentum Width RMS (MeV)
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